The degree of secondary structure in the poly(C) tract of encephalomyocarditis virus (EMCV) RNA has been investigated using sodium bisulphite, which brings about the hydrolysis of non-base-paired cytidylic acid to uridylic acid in RNA. The percentage conversion of C to U in the poly(C) region of native EMCV RNA was similar to that found in a synthetic polynucleotide lacking secondary structure [poly(C)] . When poly(l) was annealed to either native or denatured EMCV RNA, it protected the poly(C) tract from the action of bisulphite. It is concluded that the poly(C) tract of EMCV RNA in solution is very largely singlestranded.
INTRODUCTION
In this paper we set out to determine whether the poly(C) region of EMCV RNA is single-stranded and exposed, or base-paired with a corresponding region of poly(G). Although no poly(G) tract of comparable length has been detected in EMCV RNA (A.G.P. and P.F., unpublished), the possibility remained that the poly(C) could be hydrogen-bonded to shorter G-rich tracts, perhaps drawn from widely separated parts of the molecule.
In one case, base-pairing between distantly separated RNA segments (bacteriophage MS2 RNA) has been strongly implicated in the translational control of synthesis of the virus-induced replicase .
Secondary structure in tRNA has previously been studied with the use of sodium bisulphite which hydrolyses to U only those C residues not involved in base-pairing ' . We therefore employed this reaction as a sensitive probe for the amount of secondary structure in the poly(C) tract of EMCV RNA. Our results show that about 90 per cent of C residues in the poly(C) tract are not base-paired.
MATERIALS AND METHODS

1) Materials
Poly(C) and poly(l) were obtained from P and L Biochemicals, bacterial alkaline phosphatase and pancreatic RNase from Worthington, and T. RNase from Sankyo.
2) Methods a) Action of bisulphite on poly(C) and poly(I) : poly(C) Control: poly(C) (3.7 u moles) was dissolved in 0.1M NaCl (0.2 ml) and diluted to 2 ml with water. Poly(C) + bisulphite : poly(C) (3.7 u moles) was dissolved in 0.1M NaCl (0.2 ml) and diluted to 2 ml with 3M bisulphite (pH 6.0) containing 10 mM MgCl. and 5 mM hydroquinone. Poly(C) + bisulphite + urea : poly(C) (3.7 u moles) was dissolved in 6M urea (0.2 ml).
After heating at 80 for 3 min, followed by rapid cooling in ice, the solution was diluted to 2 ml with 3M bisulphite (pH 6.0) containing 6M urea and 5 mM hydroquinone. Poly(l) : poly(C) + bisulphite : A mixture of poly (C) (3.7 u moles) and poly(I) (i*.3 u moles) was dissolved in 0.1M NaCl (0.4 ml). After heating at 69 for 10 min and allowing to cool to room temperature over a period of one hour, the solution was diluted to 4 ml with 3M bisulphite (pH 6.0) containing 10 mM MgCl. and 5 mM hydroquinone.
Poly(I) : poly(C) + bisulphite + urea : A mixture of poly(C) (3.7 u moles) and poly(I) (4.3 u moles) was dissolved in 6M urea (0.4 ml). After heating at 80 for 3 min followed by rapid cooling in ice, the solution was diluted to 4 ml with 3M bisulphite (pH 6.0) containing 6M urea and 5 mM hydroquinone.
All the above reaction mixtures were incubated at 4 for 4 days. They were dialyzed at 4 three times against 0.1M NaCl containing 5 mM hydroquinone, twice against water, once against 0.05M sodium phosphate (pH 9.0) and finally four times against water. RNA were incubated at 0° for 4 days in 3M bisulphite in the presence of Q hydroquinone . This was followed by successive dialyses (NaCl, H.0, phosphate buffer pH 9.0, H.0) to complete the conversion of single-stranded C to U, and remove unreacted bisulphite. These conditions were similar to those found satisfactory for tRNA ' , but we found it necessary to carry out the reaction at 4° instead of room temperature to avoid scission of the viral RNA (see Methods for details).
In order that any conclusions drawn from the conversion of C to U in the poly(C) region of EMCV RNA might be relevant to the normal conformation of the viral RNA in solution, it was necessary to perform control bisulphite reactions that would demonstrate that the following conditions were met:
1. The poly(C) region would undergo complete reaction if it were not basepaired.
2. The poly(C) region would not undergo reaction if it were base-paired.
3. The secondary structure of EMCV RNA is not destroyed under the conditions of the reaction.
To demonstrate that the first condition was met, a control reaction was carried out in which the percentage conversion of C to U was determined for the poly(C) region in denatured EMCV RNA. The RNA, in 6M urea, was heated at 80 and cooled rapidly in ice. The bisulphite solution, also in 6M urea, was then added and the reaction performed as described in the Methods section. The polypyrimidine segment was isolated from the viral RNA by T.
RNase digestion (Fig. 1 ) and the nucleotide composition was determined by identifying and quantitating the products of subsequent pancreatic RNase digestion . In two experiments, 80 per cent of the C residues in the tract were converted to U ( Table 1 ) . The presence of urea was shown not to interfere with the bisulphite reaction by performing the reaction on synthetic poly(C) in both the presence and absence of 6M urea. The percentage conversion of C to 0 was practically the same in each case (Table 1 ) The C to U conversion resulting from the action of bisulphite is calculated from the alkali digestion products of whole EMCV RNA (row 1), the pancreatic RNase digestion products of the Poly(C) tracts (rows 2, 3 and 4) and the nucleosides derived from phosphatase treatment of the alkali digestion products of synthetic Poly(C) and Poly(I) : Poly(C) (rows 5 and 6 ) .
tive, at least for the complex poly(I) : poly(C) (see * below), the complex was treated with bisulphite in the presence and absence of urea. In the absence of urea, 16 per cent of C residues reacted. In the presence of 6M urea, 80 per cent reacted, the same as for poly(C) alone. Taken together, these results satisfy the first condition, that the poly(C) region within the viral RNA would undergo maximum reaction if it were not basepaired.
To satisfy the second condition that, if the poly(C) tract in EMCV RNA were base-paired, it would not react with bisulphite, the tract was conver-ted into a double-stranded complex by annealing poly(l) to EMCV RNA. This was done in two ways. In one experiment, EMCV RNA was denatured by heating and then allowed to cool to room temperature in the presence of poly(I).
In a second experiment, poly(l) was annealed to native EMCV RNA (see Methods section). After reacting both mixtures with bisulphite, the percentage C to U conversion was determined as before by isolating the tract (Fig.   1 ) and determining its nucleotide composition (Table 1 ) . In both experiments, only 18-20 per cent of C residues in the poly(I)-protected poly(C) tracts reacted, practically the same as for native poly(l) : poly(C), and about one quarter of the reaction of the poly(C) region of unprotected, native EMCV RNA (Table 1 ) . Although these results indicate the bisulphite reaction is not completely specific for single-stranded C under these conditions, they do provide an estimate of the C to U conversion to be expec- 
